Growth of Schizosaccharomyces pombe in batch cultures in a commercial defined medium was found to be normal until the last generation before the stationary phase. Approximately one-half the progeny of the last division lysed. Lysis occurred at breaks in the cell wall at cell-plates whose fission was eccentric. Normal culture cycle pattrrns were obtained when the medium was balanced by addition of either 0.20 mg of L-asparagine per ml or 5.0 mg of KH2PO4 per ml, or both. The lytic effect of growth in the unbalanced medium was compared with similar effects of growth in 2-deoxyglucose. These studies with 2-deoxyglucose in the balanced medium confirmed earlier cytological observations (lysis at all growing points), but showed that the similarities were superficial.
A chemically defined medium which supports the growth of many yeasts has been devised (8) and is conveniently available from commercial sources. Preliminary studies with this medium for the fission yeast, Schizosaccharomyces pombe, showed that normal rates of growth were obtained, but that many cells lysed during fission as the cultures entered the stationary phase of growth. An apparently similar sequence of events, i.e., normal growth and cell division through the log phase followed by lysis at the end of the log phase, has been induced by the presence of 2-deoxyglh cose (2DG; 3).
The present study compares the cytology of the lytic fission in unbalanced medium with the lytic fission induced by 2DG and also shows how the medium is balanced to avoid the lysis.
MATERIALS AND METHODS
Medium. A chemically defined medium originally formulated for taxonomic studies (8) RESULTS AND DIscUSSION Growth in DW. Typical cultures had the usual lag, log, and stationary phases when growth was measured by counting the cells (Fig. 1) . However, OD measurements yielded unusual growth curves (Fig. 1 ). This is emphasized by comparison of histograms of doubling times calculated from cell number and from OD data of the same cultures ( Fig. 2a and 6 Cytology of fission. The normal fission process has recently been described, with emphasis on various wall components (7) . The fully formed cell-plate ( Fig. 3a ) splits centripetally and concentrically. Published photographs of the fission process (7) show that the progeny of uncompleted concentric fission lie essentialJy on the same axis, a conclusion which is generally obvious from microscopic examination of log-phase cultures.
Fission yeast cells growing in DW appeared to be quite normal (Fig. 3a) until the cultures attained a cell concentration of ca. 45 X 106 cells/ ml, at which time cytologically abnormal cells appeared ( Fig. 3b and c) . The cell plate was unusually thick (compare Fig. 3b with 3a) in many predivision cells. The final fission was eccentric in nearly all the population (Fig. 3c) (left arrow) an2d that of extending cell (right arrow). Ghost above extending cell has lost all cytoplasm and was produced by lysis of a dividing cell. mality, at least through the first 24 hr of the stationary phase. No detectable glucose remained in stationary cultures.
Studies with 2DG. The combined observations of apparent growth and cell division from inoculation until the last cell division and until lysis at the last division are strikingly similar to the effects of low doses of 2DG on this yeast (3) . Because 2DG is a known inhibitor of glucose metabolism of yeasts (1) and because glucose is polymerized into a principal cell-wall constituent, it was thought that perhaps the similar observations would suggest a reason for abnormal cellwall growth in the unbalanced medium. However, the lysis effected by the presence of 2DG (0.25 mg/ml in DWAP; Fig. 3e and f) can be seen to have been quite different. In the first place, 2DG effects lysis at all growing points (2) and not just at the cell plate. Moreover, the cell-wall rupture effected by 2DG at the cell plate was ordinarily concentric and resulted in complete separation of what would have been the progeny ( General. There were no obvious symptoms of the imbalance of DW in any growth experiments until the last generation before the stationary phase. The lytic fission at the last cell division was associated with an unusually thick cell plate, and lysis never occurred at the growing ends of the cells. This deficiency of DW was eliminated by adding empirically determined amounts of asparagine and phosphate. That (6) . Clearly, one can only contrast the three different types of lysis of fission yeasts, lysis induced by exogenous hydrolytic enzymes, by the unbalanced medium, and by 2DG, and suggest that the resemblance between the last two at the final cell division was merely superficial.
